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The expression. (39) for the potential energy suffices for the solution of statical problems. As an example we will suppose that the cylinder is compressed along a diameter "by equal forces F, applied at the points z = z^ 4> = 0, <£> = -TT, although it is true that so highly localised a force hardly comes within the scope of the investigation in consequence of the stretchings of the middle surface, which will occur in the immediate neighbourhood of the points
of application*.
The work done upon the cylinder by the forces F during the hypothetical
displacement indicated by SA8, &c., will be by (36)
- F 1 s (aSAs' + z^B8'} (I + cos srr),
so that the equations of equilibrium are
— (1 + cos sir) sa F,      dv/dBs' = - (1 + cos sir) sz^F.
Thus for all values of s, At = B8 = 0 ; and for odd values of s, A,f = B8' - 0. But when s is even,
and the displacement w at any point (z, c/>) is given by
w = 2 (A I a + Bzfz} cos 2^ + 4 (A4'a + B/$) cos 4«</> + . . . ,    . , .(42) where AJ, BJ, A±, ... are determined by (40), (41).
If the cylinder be moderately long in proportion to its diameter, tl second term in the left-hand member of (41) may be neglected, so that
In this case (42) may be written
cos 2^ + 4.1; a cos 4d> + ...],   ...... (43'
\       »   /
showing that, except as to magnitude and sign, the curve of deformat is the same for all values of zl and z~\.
If z — ±8i, the amplitudes are in the ratio 1 ± 3^XQ/Z2; and if, furt zr=l, i.e., if the force be applied at one of the ends of the cylinder,
* Whatever the curvature of the surface, an area upon it may be taken so small as to bi like a plane, and therefore bend, in violation of Gauss's condition, when subjected to a force i is so nearly discontinuous that it varies sensibly within the area.
t That w is unaltered when, g and 2; are interchanged is an example of the genera
of reciprocity.of the deformation defined by (7).
